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Abstract (Basic): EP 1324642 A2 

NOVELTY - An electro-optical device comprises material layers 

layered in direction of light emission from electroluminescent 

electro-optical elements. The material layers include surface material 

layer disposed at the outermost surface and low-refractive-index layer 

between surface material layer and electro-optical element layer. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for a 

method of manufacturing an electro-optical device comprising disposing 

thin-film transistors on first base material, and forming a 

low-refractive-index-layer on second base material having the thin-film 

transistors and the first base material. 

USE - For use in electronic apparatus (claimed). 

ADVANTAGE - The invention is capable of achieving an increased 

light emission efficiency and enhanced visibility. 

DESCRIPTION OF DRAWING(S) - The figure is a sectional view of the 
electro-optical device. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electro-optical device capable of 

improving an efficiency of externally taking out light, and realizing high 

visibility. 

SOLUTION: An organic EL display device has a plurality of material layers 
including light emitting elements 3, and between a substrate 2, which is 
placed on the front surface among a plurality of the material layers placed 
in the direction of taking out the light from a light emitting element 3, 
and the light emitting element 3, 1st and 2nd interlayer insulating layers 
283, 284 having a refractive index lower than that of the substrate 2 are 
arranged. 
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m (fib. M«^±«tc^©'>^< ifiL< 
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ffKtS. ifc^T. C©7 ; EJl'7 7Xyij3>Hc«L 

«. 0iJ^.^X+->Vl/— tfTf— AfflS^t*54 0 0mm 
05-f>lf-A6fflk t©Hi*M(iMx«2 0 0m 
J/cm' >t*— AtcoViTtt, 

7jisi«ct3tt-5U'— ^^aoe-^fflwg o%ictgs-r-5 
«fc 5 5-f > t'-A<£^^T 

«koT/1^->x>^LT. Stt©->'Jzi>«2 4 1 t 

[0 0 4 6] ^C*5. yija>1241lt HllC^L/c 
^2cD*Mh^>^XiS'2 4 0ft^;Kl«sa!y-^ 

• FU-f >ffi«t^:S : fo<z>Tab-o>^. S^CS^fSteSJC 
i3^Tttll©SIh5>yX^2 2®^^^.J1/««R 

t>*v-x • h k >««£fc*¥*#«"b«j6fcanTVo 

•So ^>$0. riI©f-7>yX^2 2. 2 4tt|SIB#{c 
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[0 0 4 7] y- M&RJR 2 8 2 Sr^T-S^fCte. -> 
•Jn>«2 4 1 ©g®»C*fLT> TEOStS^ft 

t£«fcO, 9 $ $<) 6 0 ~ 1 5 0 n m©y 'J 3 

[0 0 4 8] y- 2 4 2H y- h*feg[JI 282 

[0 0 4 9] -> U 3 >g 2 4 1 lev — .Xffltt&tf h* K 

>ffi^*^-r^>ic«» y— bmM2 a 2^^Lfc 

£©y-hf^2 4 2£A^— x>yfflVXy-£L 

y- 2 4 2 fc# Ht;P7 7 ii5«^ 

MD^lASnt, y'J3>I2 4 l4»tcV-Xffl^S. 
tfKl'-r >ffi*gc/W£fig£n-5. fcii. ^tt«l^»AStl 20 
ft * -t ft 

[0 0 5 0] SB 1 Jf dS*feig:B 2 8 3tt, *«2«kOJB#r 
«P«»ffiHfiJB#f*»»A» Sfc 0 , y- 2 8 2© 

iStC^fig^n-So IlWM2 8 3fflMWi: 
Ltd ->Ua>l«, gteJBI, &<5^Hf£?U4£W 

**Lte£*rr*s i 0:^e,ft^y-h«feiBi«2 8 2 

KJfctfXtLTS i, H, tO, t^ffi^T, CVD 

u g'jL'mfcizuz. tit. m 1 mmmm 2 8 3 « 

**L*#£fc*£tfcJ:oTftH0T**m£fcD, ft© 

[0 0 5 1] #?LS^e.ftS«®^«tt. SSAi 
0. 4g/cm , OTf*5:,!:*SLK 

[0 0 5 2] <£®ST*«tLT©^l«K*fei^«2 8 3 
©fflSf*ttl. 5ttT, $?£L<ttl. 2tATiC^$ 
n^. 40 

too5 3] mimmmmm2 8 3<D&mizH 

®^a©s i -o«g-&«t'(Dy>yu >y#>F#s i - 

H^ice#^x.€.n. «©w©stt#& 

t, z\<D-f7X^%im2nfcmimmm2 8 3<&%m\z 

2 8 3SCVDffiT?»fig-r*l»©Krt;3t/Xtt, S i,H t 
+ 0 ) ©ft!lt;:. Si,H t +0,. Si,H,+0, . S i,H 

B (*<ym) £*T©Rlfc#X, F C7-y*§) £*r©KJfc 50 
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[0054] mi mmife&m 2 8 3 ^nm.wt. lt§ 

pg-T^^, grJitk&ftTZ S i 0,lt. ii^©«JEit 

^w»ffics;sfe{cj;»D^j5E$tifcs i o,mt&mm-r 

8 3^^j«T€.^«>:feT-^?>„ ^LT. dtl 

e.©j^*tt^-r^{c«. MEETJc^t-t-ss i h, to,© 
#H^*{c*5Vix, ^5X7Si((», xitmmmz^ 
^^-a-^dttcioTpjtitfts. R^wtitt. mis 

mi&RM 2 8 311 «1£ 2 £3? ^©5^ V > Art (CiRsg 
U «*fif4 0 onc^L SJfctfXtLTS 
iH, <hO t £fflV^ RFfffi (iU^&ttJE) £^>A 

SiH.SKjl, 0,ffim&-feT*&2><DiZttV. RF1E 

«i o#©^»jT5 1 v>A'fcEnj!in$n^>. Jituctfeft 

^9Xv*ti 0»©H«3T*±, d©i 

©^^>A-rtXf. SUCVDJffl^DtXi:, M 

jgbfirPdt^Xf^^,, f l/X, MJECVDtMJETtr 

*fc#*©£l***rrss iO,W»»J«Sfl5. -Tft 
to*. * 1 JBm&fM 2 8 3 tt^?Ltt*#T-5 

[0 0 5 5] ^1 ANifeltJe 2 8 3(1 XT O^Hci 

oxMnitfcxts. xTDy;uttt. 

r3^-> v<dV)v?)v&i&\z&. v&i&znzmfflyfr&m 

m&nm-rz zl\z^.-d t» & nsi5— 

&ofcftigiI14©^?Lff#T&3. x7Dy;Kc«->U 
-5. £©5*, yij*i7Dyjni ftl©9 0%«± 

££BSC;$t£4?K aO^ittttfcSibfcRlOnmOfJ 
«fflftS i O t ^xr«BE$tofc«*4T*0. 

ttl. 2jy > TT^^> <> Sfc. ^^^^k^-a-S^ifC 
<fcoTBifWS£iagT'£-5. i:X, a«2©«^T'S 
S*^X©HSf^Hl. 5 4, 5$©BSfflll. 4 5 
X?&-5>„ 

[0056] ->u*i7Dyjni y;b-y;us{'«t 0 
aayrt'SfeM-rsia. s?P3y^^^fie$-a--5xa, 
R«aaiMB»s6t: ct d aay;u**a» ixud y;u 

tt, @fflt^ffl<i:^?»ft^-t?U-tt©y^K4 I ©^#: 

ctft< yjn*i**ftj»-r*oicaufc*ttT?* 

ot, iS^^^**T-5X7Dyjl/*t*?,tlS. 
[0 0 5 7] CSJx.«miera«e^kB2 8 3$y'J*I7 
□yjn:J:oT«s*f%B»:H f— Y^mm2 8 2© 
±{c:x7'ny;u©ig<sfr&-5S}Hy;i/SrXhf>n- hi£ 

<s*ffl^T3— >yb. aBfc»(a»-rsjitic«fco 
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t LTH, (CO,) , ^L<«. 

;1/^>x^/-;kdj:^^:t;P3— ;k nh,, h,o, n 

C0 0 5 8] <6H3t*JI (&$mm) £->y#X7oy 10 

oTiiyjn&a*ufc». stB^fssiTsa*. say 

;HC^fiK»|g *jB^b-T*V»Tt>±^. c© 

(HPC) , tf'J fXJ^f^-;!' (PVB) , X^JU 

•fe;PD-x (ec) fstfimtfzn* (&*>. pvbsu! 20 
Ec«T^3-jKcnj^-t?*ic«^) o mmtLxx. 
-j-)v*m^z>m^\z \mm t uombm* y x^ ^ > 

[0 0 5 9] fiW$ltlTH ->iJ*Z7Py;K0 
ilC7;i'StSa«tLfcI7Dyj|.T 1 bJ:<. *«2 

*LT. #-7LSt# (I7DWW fcttBKtfO. 4-g/c 

[0 0 6 0] lISr?ItLTttMI*T&<TfeJ; 30 

<. x.#3ry%mmm mmm-. 1. 42) 

mmm-. i. 43) &<h\ jtssapiiTS 

^©&yffiL#)2p£ft±T£3. 

[0061] sic. i&mmmm ttxn *?ur>y* 

Tfci^U 7Wtvy*v"*A (JS#fS£: 1. 3 8) 

fc*W4. :7^l^*->?a©»1^<£#»l 
fcy;i/Tt>«t^. &-5W4. 

£-£tr*m. 0>J*.fc£. /t— 7JP^-P7;^;P-j}?yx- 

U7)V*)V - # U X-^-JU - A"- D T )l*-)\s7 5 

[0 0 6 2] jgtCtt, ffiJH#r*JH£l.T. J5fje©#yv 
-A'-f >y-('> H»ttt>b<tt»«ttT*-6«Bl»T* 
©:7;i^D#-#>{fc^#j£g£L7 c fc©T- ; &4^ < , # 
UT-A'O^-iLTIl *U M.-)VT)Vu-)V. # 50 
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'J7^jm #u ex;i/tfD>j h>. ^ut-^x^ 

X^U>y»J:3— Jk #iJa-hij7Mn>f^7f 

y;u&, y trx;k*3Mn— t-^-zi-sitKvk > 

#'jxfi/>yu n-;u-a-yotf l/>^Ja- 
jk ^y>*7^y;u8?ft£#3§tfsn.5„ £7c. 

-T^X^Aig. /t-7;WPt^^>S-fh7^ 
^;kr>^X^Ai&. C-7iC-10©A-7MD 
T;l/+JUX;P^>^7'> ; EX'i7A^. C-7tC-10 

x^aj&, 7>y^{b7;i/^^4ffi7> ; ex'i7AT<^- 

7 V bf > & © ft 4 f& 7 > * X r7 A i* <=> *l 5 . 

[0 0 6 3] MIC. igJB^etlxT^^*At--5* 

te. &m<DWL<£Vi. JSfl;*, «Efc4&SfcttADy>fl;«i 

tLTIl Na. K. Mg, Ca, Ba. Al, Zn, 
Fe, Cu, Ti, Sn. In. W, Y. Sb. Mn, 
Ga, V, Nb. Ta, Ag, Si, B, Bi. Mo, 
Ce, Cd, Be, PbfeWN i^jffJL<, Mg, 
Ca, BfeiCKS I jflrtSSfcflPSUH. 

tt(4, =Mitir^m^ -r^*5^->y*Ta&-5. 
[0 0 6 4] ^^i^rts^D^-r h«, it 

T tr^fiE-T ^. -> 'J id <Dft=f- Zl&m 5 C t 4: D Jgfig 

(MS) MttiRS^ts. y;i/-y;pffi (#^pss3- 

1 1 2 7 3 2^. #^BS5 7-9 0 5 1 ^©3-£^gfg 
«) Sfctt^rffite (APPLIED OPTICS. 27, 3356H (198 
8) IB«) »«#l«i:bTffl:ft^-r-5C:i:?JtT- 

$-5. *7c, Kffli -ttm&-z:m*>ftfzVrt£*. mwmz 

(#I;U4. ^Bfc<ty-f*y;W *«UTt)J:^. 

ib^. »Si:jKtLTt4. 7K. 7)\,u-)\, 

-)V. x^y-;i^, -fyyDtr^TJUa— sjj;^ 

H> (««J. ^yji/x^Ji/y h>. ^fMv^^h 

[0 0 6 5] #«mii^fc. ^flHT*-B^t3^»SL 
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K. fh77WDifl/>, 'N^-y-^^^-nyDtf 1/ 
>. /1— 7JM"D-2, 2-> ? ^^;i/-l, 

^Uty-T-iWD^iJ-T-^fflViTfciK 7<y^iM 

rfu\f.vy. -fv:7V>, Sfttf-;K mfct? 

U ;m&x^;k 7 ^ 'J 2 - xgMi^* -> 
. ^^'JJU&xx^JMS (09. ^^iuh**^ 

u>m (&L t?xjn^x>. a-j*3MPX 

. k'x;pxx5MM« (#J. Ifc&fc:x;K yatf^-> 20 
Rk-JW . 7*»j;P7S FS1 (0tJ. N-tert-7?\)P 

H) . **?'J;i/7 5 FS&<fctf7^u;uxMj;MK# 

tO 0 6 6] #*«fi£frt5*nxlW h*«> «*.«, & 
^ £Jgfi£-T-5># U V-*3K«S-a-* C <t K «fc 0 ff^TS 

Jt^^aKKa*. «ff 'J V-*3R«a 

-tf-SfcJ&iCti, #UV-$r-&^-T-5fcs6© ; E/V-©2 
0^%J^±£^Wtg*/V-£T3£<h75Wi£L^. 30 
gr-nm^J V-OfiJ^tt, 3 07iS8 0^%X£-i>£ 
L<. 3 5 7iM5 0 ; &;i'%TfeS^<h^ 

(«, ^v>x>» ^>^->*x» . *flB7;m-jbt 

fUlz-h, 1, 4-->^D'\*-tf->> J 7^U U— K 
$^>^XUX'J h-JU^-tJ-T^'J U—h) . #ffi7 
)l£*f>2 U;i^£CDXX5MU (&U X.^U>if 
Un- )l>>t*?&*) V— K l, 2, 4-->^a^^-y- 
>f h^/^^'Jlz-h. ^>^X'JXUI ;i/^h^ 40 

D^-y->. l, 4 -> ? t*x;i/'<>-tr*» . >>t:x;ux 
;t-*>. fXT^'Jil'TSh'g (#J. *3^>fc:'7.7^ 
UJU7 5 K) ^iU^'k'X^^^ 'J;U7 5 Ki^tsn 

-So tfflcs^D^h'n Kg? t=b2fs 

[0 0 6 7] i£JS#T=PJl£. ft«l3??L£tR&?tt*Kia4ft 
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-T-SdtlCcfcoTJgfifc^tl-S. 2«»^±eD 

•koa^a^t-r^, aiws^ftt. x^;u->u*--h 
-> u y- h o t?«. x.7)W»<?>mmzj:v x, 

m >y-t^*bx®jasf^s^^bxt>«ti/i 
ta^dttcto, ®Lft^-r*vz&m&j&i&vrz&mffimm 

£Jgfi)cLX*>i:U. 

[0 0 6 8] »iK«igu^x^Ki^^r&]±^-e-sdi 

^U^-^rffl^XfcfiBgT^t^^n^. 
[0 0 6 9] tUT. ±B©*m£fllHT. <SB»f^S 

$nxv^Ci:d<liLK S«2iUXJSST^*<l. 
4 5 tf>53S^ ®Sr*/6^ 1 . 5 4<Dfi7Xfci£&m^ 
fcB. *«2©®Sf^ e tO<SV^a*T*ct^^„ 

[0 0 7 0] V— X*« 2 4 3 K U-f >«S 244 
Sr^^T'SIC^. $f. US 1 SF B 1«fiiBt» 2 8 3 ^- h 

«««*»j«bfca, z\<Dmmm<Do-t>. v-xmrnst 

>^-T^)Cli:ICj;0, V-71I2 4 3ROth*K>« 
i2 4 4^JgfiEStl^>o 
[0 0 7 1] m2«^*feiHfe« 2 8 4tt, $11^1 
2 8 3IU^» fiiW^ICioTKSn, ^1SF B 1 

«fe^« 2 8 3 ®^7jfet raHtofMBxie i smifiiibji 

2 8 30±@{CJgjS$n-5,, ^2SF B 1«gig:S2 
8 4Sr®fiKL7c:e>, g| 2 «F^)^iBba 2 8 4 H 
ynm.2AA\zn^rt^>^\ZZiy^f7 h*-)l2 3 a 

[0 0 7 2] «3t*^3K«ttTSBMB2 3 I TO 
t7 7^H-7'LT^SnO ! , SlCZnO-^^U 
7 5>*oaW*«»»3^6&»5» 3>^i7h*-;t,2 

3 a^LTTFT2 4©l ; K>tl2 4 4 

nx<A.&. 1112 3^^figr^>tctt, wtes^«si=w«. 

[0 0 7 3] (A*>^B) 2 2 1«7^'j;U 

#U-f 5 K«|g&t*0-&j««MB»cJ:tjX#lricSti 
Xlr»*. I3«I2 2 1I1 »«2 3*«»«KSnfc» 
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l^X h£^j»tCg$75>L Xf>n-K 5=^ 

y * v v y if v x * ftWimz <fc o i«]r#icx y ^ > x" b 

T, WP8P2 2 1 a^JgfiE-r-SCttCtD. SlPgB2 2 

i a&ffiz.tz&3mmm2 2 ia«#j«stt*. 10 

[0 0 7 4] u^T, I3j«tl2 2 U 

U5„ ji^wfcx^x^sxaii, ^-esn^xet, 
BapgU2 2 1 a<Dm.mmzfizmmnffi2 scommm&m 

±w&m-o?mz?z>®'(>9itxmt. ^iit 

«2) («»JA«7 0~8 0±@^) tCilDf^ 20 

U #V>T§H>?{tXg<hLTA«§?ffl«*T&S!i£ 

■5. «V»T, »^>^tXg£LTAIs,#Bfi*T4:7 
»***att-5*«, B^«®2 3®«»T*4 I TO^ 

tt7y*fc**-r*asittfcxuu^«&, M-f >^ibxa 30 

[0 0 7 5] fc*S. flt 1 ftflqfefMi 2 8 3. ?g 2 ARtA 
mM2 8 4©*n*ftS«H8r*Ji£LT<r».5a*, 
S2^©H£«JB$r*Ji£-r*&Htt&<. 

[0 0 7 6] Sgl JfP B 1*6^Jf 2 8 3&^*m2AP B 1 

*fe*Jf 2 8 4 tCjOAT. y- MfefMI 2 8 2 fcftJBft* 
«5fsffc«t0^fi£bTt>J:^o C5t-5d<!:l:<t Oncost 
Dffil/^^±t5^, TFTftt'h^v'X^ODtt 40 

[0077] 3itz. &mmmttm&z>t!LZ>m\mxm6 
ofr<b<DyttfmmT2>mfttzmi-te>tiT\<*nte£^<D 

tt. 12 2 1 tftIJr*itl/Tt)iH. 

[0 0 7 8] iETLtt&JI 7 0 «fi§S 2 3 ©±®fCJ65/££ 

0. «A«e?*yj>ilWfls, 7iJ-^75>»i#. 50 



WfSftS. ^frWfCtt. !|#MBS6 3 - 7 0 2 5 7#. ffl 
63-175860 ftfflW- 2- 1 3 5 3 5 9 

fp]2-135361^§. ^2-2 09 988^, |r| 
3-3 7 9 9 2f. ISJ3-15218 4#^«Kffi*S 
nT^SfeOWJ^^^^ h U7i-JI/y75> 
Ri*A«»*L<, +Tfc4, 4' -fX (N (3-* 

[0 0 7 9] fc*. JETL^iietCf^xTIEJLaAe^® 

I*H*»*t«J:5l:l/Tt»J:H. ]E?Lffi 
AJKO»J*«»tLTtt. flAtfl7^D->7 = > (C 
uPc) #'Jff-7tHDft7irjP7i^l/> 
T*5#U7iri/>tZl/>. 1, 1 -h'X- (4- 
N, N-»U^7577iZ;W D'V* ■*>">. H 
UX (8-tHn+->+7"J7-;W 7)15.— 
mifZtlZW. #l;«7?D-/7^> (CuPc) 

[0 0 8 0] &.n&x/w&m7 O&Ml&TZmzi*, 

mffi±\zatmLfzmz. ft.mmmK.&mmw&ftozLt 

K«fcD. ®$2 3±iCIE?LaA/^B7 0tW£j£3*1 
&:fc. £©IE?l&A/!|ti£Jf^j£Xg£W;i. IE?L 
ffiA/ilI7 OStXf^m (fiELI) 6 0©ijt 

^XHH^T'ff 5ut*WiUK Oi'yi 
y h'sy h* \ZlE1l1ZA/mmmWft*:<£tS& 

JI/Sr|^@2 3 0^®{CM(Sl$*. -f>?yiySA5» 
(S«2) t**«»»a-&«:*t6.. Htffi/X* 

0. IE5LftA/«l3U»7 0*«»j«*n*. 
[0 0 8 1] ^£*3. MO^iLTH # 
U X^l^>v J ^"^ 1 l/=f-* 1 x >#©^ "J X x 
ft:.*:. 3t^JX^U>X;P*>&^£©ii-&#>£, -fV7* 

>^MS$n7tKffi2 3 <DW.®ffi±\ZJAtfK). fflU&2 
2 1 a©l£gCiG^ICtifc$n-5o *©— «K >>7 
Ma$tlfe^3*fe^:S2 2 lffllBCIiOJI^lii; 

iss^?itt-rnT^3«e»@2 2 i©±®tcttffi$nfc 

3ft»nfc-f >^j«*«SB3l6l»JB2 2 1 <DfflOU2 2 1 art 
[0 0 8 2] 6 0 tt. IE?LaA/»jt^ 70±I 
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t->^. ^VU>JR. ->T — >&UE<D&mm. 8-fc 
>. fh77ir;^^n^>?i;i>iifls§ 1 £fc 10 

MB8 57-51781. 1^59-194393 
[0 0 8 3] ^7t®6 OCD^^tLTiiS^^ft 

OiiWSLl\ tTfc#'J7U-l^>fzl/>* 
jgL.^$r^j*0iIL^©5 0 ; E;l/%^±#tfS-&#: 

-A r -CR = CR' - (1) 
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(dCT, Arte, ^S^tCB€#-r-5^^m^'4 
fl«±2 0j®^T^^^^7'J-^>*^fctt^^S^ 
R. R' ^n^tlffiSLtCTKSg. £?ii$cl~2 

o©7;mmus. M^6~2o®7u-;«, m.mm. 
[0084] igitssH^ibtfttt. (1) tf^n 

TV»Tt>J:V». -fk^ (1) T^n-SJgDjlL 

7$ ks. ^s-F&tzii&mTz>4m'&<Dm®:-cmi&t< 
[0085] m%iM^^.ytmzis^xit^ (1) © 

±2 01@^T^e,^ST'J-l^>SSfe««*S^®) 

itso, TEo-fb^sc (2) xm-$rmmmit^y>miz 

[0 0 8 6] 

Hti] 
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22 



R 4 R 3 R 7 R 6 R9 



Ml 




R23 R22 R 31— ^_>~ R 28 
R30 R29 

R38 R41 R46 

R 37v^v^39 R4 ^J^J^ 42 ^ 4 ^^J^' M ^^^P^ 
"36 



R 50 F51 \ ^ R 57 R 6lP&2 R 67 

R 49 — \ ^— R 52 R 56 — ^ ^- R 58 R 60 — ^ R 63 R 66 — ^ ^"^68 

R47 R54 R53 R59 

R71 R73 

R 70 S ^ N ^ R 72 \>^\^ R 74 v s Ji^J*76 
R75 ' N "77 





R 84 ^85 R90Pgi 
R83 — ^ R86 ^89 — <\ /f— R92 

(R1-R92I1 -t-n-^tlSfeaHC. |»HIS»1~ 

*;K^6~1 SOTU-^a^itfTU-^:**^ 
a ; fc5tffcft*R4~i 4 0^1^fel*^/i5 

[0 0 8 7] Z.nt><DUfr-T:yx.-U>m. g{ft7ir 

-9, 1 0 -5?^ s«it> hy-ty- 9, 10- 
sM^a, tf'j> j >-2, s-v-r^a, Bifttru> ? > 40 
-2. 5-sm;us, 5 L x-L->S*<ttXM^5 1 x- u 

7iri/>i, ^-7^i/>v-r;ua. tf>j->*>-2, 5 

[0 0 8 8] ft^iC (1) OR, R' ^TK^Sfctt^T 1 
l~2 0©7^HtUTH X3^S. 

yptf;u*, :7*5f;ua. t 's+iwua, 

en, *?Mua. x^jua. ^>?Mua. ^+->;u». 50 



•(2) 



«. 7ir;H, 4-ci~Ci2 7JI'3*->7ir;i/ 

» (C 1~C 1 2«MiS»Cl~l 2T'*5CtSft. 
{^Tfcf"l«|-Tr$ 1 -&. ) , 4-Cl~C12 7M;i/7i 
x;ua, 1 2 -^:7?;i/a&£#0)J^£ 

[0 0 8 9] *«l*»tt©«^SfcMfc5*55 (1) ©A 

*->a&J;tf7*;MUI^:*a. K^6~1807'J- 

[0 0 9 0] Cltl&OSiiatLXfitATWfcW^J* 

a, ^o^a. ^*->jpa. ^.^;ua, 

a. ?->;ua. y*y*) )vmts.Etmtf en. ^>^ju 

a, ^+->;ua, ^\:/^a, t^fiHA^iUK 

Sfc. ^^^4~2 0©T^a^>-aiLTti, 

->a. ^o^ju^-^^a. ^^->;u^-^->a. 
^-^->a, ^^u-^v-a. ^->;M-*->a. ^^u 
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23 



24 



)u**is&tt£tfimtf en. ^^jm-*^*. ^*-> 

SLK ^»4~2 0©7MMtitLTIl Zf 
— A-a-hLTte. y3L—)vm. 4-c i~c l 2T;i/n 

+ ->7xr.;ua. 4-Cl~C12 7;i/W7ir^ 

». l-y^^us, 2 -^-^^s^cf^j^^n io 

7'J-M+y«i:LT«. 7i/+->S^MSS 

n-s. «*3iMfc£**fcbTtt2 -fizju. 2-tr 
D'j^a. 2 -^u^a, 2-. 3-$fctJ4-tru>' 
;u»&£;W5*£n.5„ cn^iiiciit 

HftttOSH 1 * t m 0 il Lm&©«fi£{C J; o T *>J|&3 

[0091] wfes5^m^«. ^>^a. x - 

T~Mi$.Tz>mmx.u? bu)us.*y±>z.m?i*. mm 
[0 0 9 2] mmft?&ftmzttLT®mz&m-rz>m 

bTtt. ?DD3*:;PA, mc*3-V 30 

+->u>f«tt**i^$n-5„ ■mftT&ye&vmm^ftf- 

»[CfcJ;S7&i. ®^«^ne©^(C0. lwt%^± 

Ttt. ^fi^UXfl^^fTlO' ~10' 
■5^i75t»^b<. -?-ne©«^«««S0igL«3fi^ 

SL#Hfi©^§h&T$?£L<te4~ 1 0 0 0 0. ££>IC 
ff$L<tt5-3 0 0 0. ttfcff* Kttl0~200 
0T'ib5. 40 
[0 0 9 3] Z<D£?Umft?mm*<D<£tf$.&tLT 

;i^k h*S^'2^^-&Ufc> J 7;U7 r t Fffr&fcli:. TU 
- u >H:a d y >fc jt 9Mt4Sft< 2 o$g^ Vfzlk&yo t 

h U7i'M77^ >i^ef#en« l > J ^X7f:-'i7A 
I*60Wi t t i g£j£#0d7K£n-5. 
^SiLTIl T'J — l^>»tC/NDy>'ft:^^;US^2 

oig-g- l fc-fk-&#j^ e ©aft a o y >-fk*5Hfe^fi»j^ s n 

-So SSL T , J-I/>S(C/NDy>jb^5 c >'Ua^2^> 



x;^z>7Ai»*wjs^n5. ^-rno^ffitc 

i5^T*>. t/T-tLT, 7U-l/>lKn©fft$ 
^•t^it^^im^., ■ZrOfttEti&Z^Z.&Z.iilZJ: 
0. ^fig-r^i«^«7t^iC-&^n-5JStljgL*fi:cD« 
ig^^A-SCi^T^-SWT. fl^5£ (1) TSSni. 

^S-&bTfc«tt^ cnecD^e. Wi t t i g 

[0 0 9 4] setc^wic. taCW^SJfcfl:© 1 Z> 

W?Z>. Wi t t i gSf&(C«t0i«^m7t#: 

;i/*;kk75 HiSSE*. HJ:7i-;u*x:7.y ><tsjft 

SlTC^X^^A&S-^-fifcU ^nt^T^xt hMfc 

££. &\x.\X3-?-)\>7)Vzi—)l<*>, Uf^xh + i/H 
£flH>T*S-&£-t»--5W i t t i g£j£UC<fc9. 7irU 
>t*-l^>S<i:2, 5-y^W*v-p-7i- 
U->f-l^>S^t;ii5^m7t#:^#en'5„ ilWi 
i*. #ffi^#£»3;£a6«C2«S^J:©^*X*^<?A 

^*jctx/^7t«2aa^±©>?T;uyt KYb^»*R 

J&2-t»"Ct>J;V>o ^necDig»^7t#:^^7t«©^fiE 

[0095] sfc, miiecDB^m^^e^-s^TtB 
#©H6w^7t«^fi£*t*4^fflVien. -^-n^n^ 
T^*^snfc&e©H*AR(citttJ$n. a-^-- 

[0 0 9 6] COJ:5a:*)tt«»tLTf4, *XFW 

&mizm\,^nz>. iS^#«ic^#)tbT«, 
o{t#^: (3) c^ti o izuammit-znz z\£\z£^, 

^n-^A^o*^. io^Masn-s^ifCctox;!/^- 



25 



[0 0 9 7] 
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150t:x4hr 
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Mb 2] 



/S+Cl 4 

o 



•(3) 



[0098] mz<z>ii5tt?jimfc&m$m#T~&^%Lyt 

»J**fc**I TOtI ( !:OfM : blS<. $6 

[0 0 9 9] uWipftil^ffWt^tUTIJ, 09 
U 7 U - 1/ > k*r 1/ > AW j t, t,i c *iJ7'J-l/ 

> en u >kt#.mmm& * wa#«»«K: njare* 2 © 

^'J7U-^>fZU>tLTll PPV (A 
7-7i-l/>t'rl/» ) , MO-PPV (#'J 
(2, 5 -v* h^->- 1 , 4 l/>fn U 
» ) . CN-PPV (JJ?U (2, 5-t'XA^->M 

1 , 4-7i"|/>- (1 -->7/t'rl/ 
» ) ) . MEH-PPV (tf'J [2-^h^->-5- 



(2' - ->;U^+ -» ] -/'(7-7i-L'> 
. fCDPPVRlfl:, PTV (jtf'J (2, 5 
10 -5PX- U» ) ^©#>J (7JI4W*7i 
» . PFV (#«J (2, 5-7'Jl/>frl/» ) . 

miz>nz>w. tLfr-vbit^ (4) 3 &pp 

VSfcttPPVRWfls©m«fl:a>S&*'b©«\ ft^it 

(5) ic^-r«t^7ijH l JT;i/^;i'7;^^> (Attttic 
ttfWSC (6) l^-r«t5^^UT;^^7J^l^>* 
3&»«rfc»g5UV». PPV*tt3ftV»SW6£# 

[0 10 0] 
Hfc3] 




H )3 C 6 0 CN 



OCeHia 




/ 0CH 3 

■f0- cH=cH t 

H 3 C0' 



CN 0C 6 H, 3 
OC 6 H, 3 CM _ ppv 



MO-PPV 




[0 10 1] 



MEH-PPV 
[flS4] 



-{4) 



( 15 ) 



27 





R R 

PAF-copolymer 



[0 10 2] 




CbHi7 C8Hi7 
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•(5) 





•(6) 



[0103] H(fKPPv^©te»c^«*^ 

S.*/VS—)im# (Alq3) ^X^lUI/fcf^xX 
;k S-E-Clfl^jS; (7) l3fBeBq2 J f>Zn (OX 
Z) , . ^-LTTPD, ALO, DPVB i ^CC^JfeJ; 
0— SaWiCffll/^nTVi-SfcOfCtPK., tf77'J>y-f 




[0 10 5] — £©«fc5&*Xh*miC^iJD3n<5. 



30 



[0 10 4] 
Hfc6] • 



8eBg 2 



Zn(0XZ) 2 



•(7) 



50 



( 16 

29 

[0106] t£&. zzT^ontiam^-mmtit. 

lcJ;oT, it, ^©3I^fe^^7tS-B-^Clt 

ft5. £6ICM:)tfeifl£K-lf >^T5C£{C«fct>, X 

u t? h d ;u ^ * <y -t > x MTcDft^Mm zxm ic m± s 

-£-5 C £;!>*-?§ 3 „ 

[0107] s)tfiittTii *fe©^e^$^-r 

SMl^f^t^.^. U— if— 6$ODCM- 1 , 

^£/fH>-5©dW$L<^. rn?.©Mei*PPVft 
<h**Xh#$Hch*-:Ar-£>C,i:lCci:D, 563t»*»i«f 

5c<t#T€r&#. cine»cDm7tem«*^cDt)0^ 

£AifilcK-yu -^©fg, iOf&MSTtttf, «kOJ^- 
ftf^»©Jtfcfc*«iiTt&fc:ft*. C©J:"5feS>l£e*fcL 
T*#:«J{wtt. P-^S >B, D-^yB^-X, D 
-^5 >6G. > 1 0 1 ilift*ltt&e#fgitf 5 

n, cn££2aw±g-&L/t*>©T<&oT i fcj;v\, 

[0 10 8] £ft. *fi©«e3tS583tr*f8***» 

be-t^js^. +^-^'JH>, ;l-^u>, Dcjmtf 

P P V»T*5X^*n-) &mz H 
»J*tf*l«Jt6fcft*. 
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[0109] £e>tc, *e©«e3t*»3ii£-r««3t»* 

£ffll^-5©;&<#£H^. cn^WSIft&iillC^^Tfc. 
SdBo«3t6*tW«. PPVSi'^ httttic]*-:/ 
-facile J; 9, ^i$M-T5u<i:«§5AS, C 

-r*PPV«>BflcT**X;P*z:9 Attic H-^U. * 

©a. injiMaa-mtf. j:9J5— ttaxjaojgjfcOTTti 

ICft-g>„ 

[0110] wfew^fe^^wr^M©^^ 

§5. cn^Of^figtt, PPVt**tt^i<»3l6 
B©J&fiW*£^T?&5. cn6©-5%#ICi7T'J 

ft-5*>©t>&3., C©i5*«3tfi*iUT*#»lC 
«. >- 1 . i? VJ >- 6. ^V<J>-7, 

•J>120, i7T'J>138. i7^'J>152, ^T'J 
>153, ?7>J>3 11, ^YU>3 14, ^T'J> 
334. >7'J>3 3 7, i7V'J >3 4 3*38*^6*1 
5. 

toiii] ssic, sij©»e©^fe3t^#T5«7te 

3t<h LTtt, h77i-JI/7'5'yX> (TPB) £fc 
ttTPBHift:, DPVB i^$tf5ii^Tf5. 

*lCPl»Tr»0. *fcPPVii»tti«J:<*3l6lO» 

ic ll©Mffl^tt)J;<, *fc2a£t±*jg-&UTffl 
^TfcJcvv, ft*, u(D±5a:fi*fi*ibTlt ft# 
SC (8) lc^-rj;3ftt)©^>» ft^iS (9) ic^fi? 
ftt>©. SSfcft** (1 0) Jc5%-r«t-5ftt>©*»«V» 

[0 112] 
[ft 7] 



BALO 




[0 113] 



[ft 8] 




[0 115] zm&eDS3ttfi*KOtr»Ttt. Wffi^lS^ 
<. 1. 0~5. Ow t ^^jD-r-SCD^J;*?*?^ UV^. 

iS^st, 5 &3t3fcfi*«in*. antlers 



























3 





Ir(ppy) 3 



R(thpy) 2 



[0 1 18] flJBWfl^SC (ID fcSL&«>£ 

(C-ft^jS (12) iCSrTCBP, DCTA, TCPB 



[0 116] Sfc, *x htmKSsJnstisyx Mm 

<fcUT©*M£ttK£UTtt> itm^ (11) tC^-Tl r 
(P P y) • . Pt (thpy), , P tOEP4i'ii' 

[0 117] 




50 



•••(11) 

*\ HijSiELjfcD P V B i, Alq 3 ifiiffMizm^itl 




[0 12 0] Z.<D£z)fr*X Y/fT, h*0D^7t 

ttwt^xhttmt&^sbmfevfrmitx'mmizntm-z 20 

[0121] fgftJI 6 0 «. IE?L& A/ltSIS 7 0 ©Jg 

ftA/*S2l@7 0©±BCntttSUfc^{c, J£jRftL3&tf 
JRMaSSfr^tKiD. 2 1 tCJgJ&£tl 

fcHOtf 2 2 1 a^aBWiE?LaA/^MB7 0±KISft 

i6o«^n^. ^©^7ts^xefc±aiLfe«k 30 
^>^«&^>^&S£n/tffi^Ttei;;^n-s©-c\ -f 

tlfc-f >^i«^3ijsfei^a2 2 1 ©5S§Pg|$2 2 l arttC 
[0 12 2] «^$ftit«5 0«^7tB6 0CO±®(CJgfig 

vpi&ayi 5 0 fe^Tta 6 0 <Dj&^mtm 
«. -f>?yi»; hj*ic,=ko»BS;$n^. 5 

fh7->7/7>77*y-^^ >*3 <fctf ^©KafiMfc. 

0863-70257^-. |W|63-175860 ^$g. 
#^8^2 - 135359 ^f. ^2-1 3 5 3 6 1t. |WJ 
2-2 0 99 8 8§, 113- 3 7 9 9 2^ (SI3-1 5 50 



•♦♦(12) 

2 1 8 4^$gfCi2tfc£nTl^£fc©^#J^£tt. 4# 
Id 2 — (4 - f7irUJl/) - 5- (4- t-T'T-fry 
i-JW -1. 3, 4 -*tt 9 J7 *S—fr. y 

[0123] waiLfciEaaA/tesi® 7 o©j# 

*ll2t« 5 0 <DMl$Mn*ft%m 6 0 ©JgJ& 

■*©«^fc. IE?LaA/^j!IS^tt»^>^«^^ 
*«»©ttffl«t:o(riT»4, ^ffl-T-5{k^#i©tta^{c 

tt. %7tB^fi£«s|sf{c^L.Tl~4 osa%t$n. s 
6tC«F*b<«2~3 OSg^St^tl^., 
[0 12 4] ft i5. IE?iaA/$!ijiJf 7 01>t?IS)li 
5 0&<hli. -f>*5?xy VX?Pi»*£ 

[0 12 5] £8 2 2 2 HTfiaiiJ15 0RtfSg3*g 
igtjf 2 2 1 ©*ffi:£:#, Yy-i y°mzMf&2 

nTt.^„ £H2 2 2i:O^TH fc^^AK M 
g. Li, Ca4t'OlM^Mg : Ag (10:1 
©-&&tm#>£&-5 1 Jf T^fifcL-TfeJ;^. 2 
M&«t*tt3Jlft>&&<&&M (^&£"^ir. ) ftLT 
MlTfci^. Li, O (0. 5nml 

S) /AltLiF (0. 5 nmmS.) /A 1 , M g F 
, /A 1 tt>ofc«Ji«|jft©"b©t>«[fflRlie-C*-6. ^ 

[0 12 6] itj]:«2 Ote, ^aP*^#«SEL^JC» 

^Xy\-U7ft©ii)5^iifJL^. it ltd 2 0«^®2 
2 2±l;7"7XvCVDffiC<tt)TMLTfc±V^ 
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[0 12 7] &>±«HmL/t^iZ. fgTt/f 6 0i»6O« 
« 2 «fc 0 flIJBSf *J5:fiH*T*»»3&» 6 &«#fe1M 2 8 
3, 2 8 4*aiSLT«»6*«2»CA4fr*©T. BWP. 
a«±©ftflET£nS#*6»B2 8 3, 2 8 4JCAWL 
fcftt4S«2 <b©#®T&#;fc^T<h$:3#r6]t;:JS#T 

»^ffi«H«*»*0. *««Ji2 8 3, 2 8 4Sfi§Sf 

[0 12 8] ft*. «JB©IE?iaA/tll2SJi 7 0, »>£ 
160. «^H§i£B 5 0 Kin*.T. *-;U^n-> + >^ 
■ £MX.t£»%J|6 0©*ffa«S2 2 2fiiJlCJgfiKL-T. 

(1 3) tStBCP*ft*a (1 4) TStBA 1 q 

[0 12 9] 
MU12] 



38 




•(13) 



BCP 



[0 13 0] 

Hbi3] 




BAlq 



•(14) 



10 



20 



30 



40 



[0 13 1] [*^8S§§] ±aE**©»JBO*«EL* 

ss«*«Afc«^«»©«Kt3^-c»Mrr*. 04 

T> R#1 0 0 0 U ff^lOOl 

•6. 

[0 13 2] B5«, WHSM-SM^WS©— 0fl£jSLfc 

£tkU ##1 1 0 lB±E©f«EL«*8iSfflH 
fcSjRSB^UTI^S. 50 



[0 13 3] 06H "7 — T'Ds /* V 3 >fc 

T, S^1 2 0 0 tt1»?g«iag«, ^§1 2 0 2 14*- 
#— Kfrt'WArtgB, 1 2 0 4 ttW^MS^S* 

[0 13 4] 0 4~0 6lC^-r«T«S«- ±153156© 
^J!8©**KEL^fcgB£iiAT<^-5©'r. *^a&tr 

[0 13 5] ^*3, #58"W©8ffi8ffltt±S2fli6©J&li 

tCPI^3nSfc©-r«^<, *9E9i©&&£i&IKls£:fr> 
$gH(C*JViTa-<r©^je$:JOA^)^i:dinr^T*-5„ #1 
Atf±E*M©»«Ttt, tffcELJlHHDlJIriEtLTS! 

itmt seh rnmm t * -*t©«@-r l 

B, «?&AJifc£©a*©*1IISWT*#«JB*#A 
iTfeiK ^©ffi, *«©»t8T*tffc,B#«&*m 

[0 13 6] *H!S^©«lfiE©«^«S 1 tc 

[0 13 7] ±ffi*J6^S8tC*JViTtt. TFT 2 

4^iBHSnfca«2ffl^S3t*BtDm-r^fe«>-5Ay 
?X = y> 3 >S!{COV»Tl5iWbfc**. TFT^EiS 

nrzmw.t »4s»ffl*»63t*« 0 m-r^tjij)* h * :/x 

[0 13 8] 

[»9i©3i*] ^^Cckntl ««3fc¥* ; pa»S©3fc 
»43S«i 0ffiH*r*a:«a»T4s»»*»6&S«»Ji*a 
jBbTJ&»&»SfcAlrt-*©T. tt##i£il±©AflETNft 
ffl#f ^B CAW L fcttttSS i © JMiPva JM) KT <h ft 

»*/jN$<-r-scit7i<T€rs©T. msc^s@©»f^ 

[0®©fB*^iHBj] 

[0 1 ] *58ifl©««3t*3S«©-llEtt»«H£«-rHT 

[02] 0 1 ©**s«<c^^-g>a^ag©¥®«jfi** 

[0 3] *»M©««3t4t*B©— *Jfi»»**-rHT? 
S^T, 0 2©A-A^Wf®iaT$.-5„ 
[0 4] *58ifl©««3tt^«BS«Afc*^««©-W 
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40 




6 0 








S 1 






[0 6] *ftw(Dnn.yt¥mw&ffiz.tcn?®®<D-M 










2 2 2 


US («S) 






2 8 2 






2 a« 


2 8 3 






3 fe^^ rasut^jtff ) 


2 8 4 


&2mmtmm 


(«BJff*Ji) . 



2 3 HHitt® (ttS) 



[01] [0 2] 




i 
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[0 6] 




(51) Int. Cl. 7 mm*? F I f-V3-K (##) 

H0 5B 33/14 H0 1L 29/78 6 1 9 A 

F^— 3K007 AB03 AB17 BB06 DB03 GAOO 
5C094 AA10 AA13 BA02 BA12 BA23 

BA27 CA19 CA24 DAI 5 FBOO 

FB15 HA08 JA13 
5F110 AA02 AA21 BB01 BB02 CC02 

DD01 DD02 DD03 DD04 DDI 3 

EE03 EE04 EE44 FF02 FF03 

FF30 GG02 GG13 GG25 GG45 

HJ01 HJ13 HL03 HL04 NN03 

NN04 NN22 NN23 NN24 NN27 

NN28 NN32 NN35 NN36 NN73 

PP01 PP02 PP03 PP06 QQ11 

QQ25 

5G435 AA01 BB04 BB05 CC09 CC12 
DD11 FF02 HH02 HH14 HH16 
LL06 LL07 LL08 



